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The products of apiculture (honey, propolis, royal jelly, venom, nectar and bee bread) are being 
used for preventing healing and recovery of humans from various morbid states. In the general context of 
the bee pathology, the infection of the bees with species from Nosema genus determines loses both for the 
bees colonies and for the qualities of the bees products. Investigations were conducted in the Parasitology 
and Parasitic Disease Clinic of the Faculty of Veterinary Medicine Iasi, on the faecal samples from one 
human, breeder who consumed daily, for a long period of time, as supplement, a bee byproduct called bee 
bread, derived from their hives. The patient presented an advanced state of weakness, anorexia, headache, 
listlessness, severe diarrhoea syndrome and oscillating neurological disorders accompanied by aggressive 
and delusional seizures. Faecal and bee bread samples were assayed by direct and qualitative (Willis) and 
quantitative (Mc. Master) flotation methods. Examination and microphotography were performed using 
Leica optical system and Leica Application Suite. The obtained results showed that in both samples collected 
from the patient and the bee bread samples collected from the hives Nosema apis spores were identified, with 
a strong intensity (OPG: 20.000-25000, respectively). The results suggest the possible Nosema apis 
adaptation in humans, triggering an alarm on the consumption of apiculture products and byproducts that 
are veterinary uncontrolled and warns not to ignore the risk of a possible transmission to humans. It is the 
first case report of Nosema apis spores in humans, in our country. 
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Introduction 
Even from ancient times the bees (Apis mellifera) represented a rich subject for research 
but also a profit source for human population, through their products and bee pollination of a great 
number of plants. The climatic conditions, geographical relief and vegetation from our country are 
extremely favourable for beekeeping, representing one of the most ancient occupations of the 
Romanian people from the Carpathian-Danube-Pontic area (1). The products of apiculture are as 
follows: honey, propolis, royal jelly, venom, nectar and bee bread, all of these being used for 
preventing healing and recovery of humans from various morbid states (2). 
In the general context of the bee pathology, the parasites have an important place due to their severe 
consequences on economical, hygienic-veterinary and social aspects. 
Honey bees, Apis mellifera, face different parasite and pathogen challenges against which 
they direct both individual and societal defences. Effectiveness of bee defense decreases, when the 
aggression is multiple and concomitant, exerted by parasites, viruses, bacteria, microbes in 
conjunction with other pathogens that cause bee death and reduce the number of families in 
different geographic areas (3, 4). 
The infection of the bees with species from Nosema genus determines loses both for the 
bees colonies and for the qualities of the bees products (5). 
At the moment, Nosema genus is part of Fungi kingdom, Microsporidia phylum, 
Dihaplophasea class, Dissociodihaplophasida order, Nosematidae family, Nosema genus, Nosema 
apis species (6). 
Nosema apis (Zender, 1909), was formerly believed to be the only microsporidium to 




recently discovered that another microsporidium, Nosema ceranae, also parasitizes western honey 
bees in countries of all continents (7). N. apis was isolated in the European honey bee (Apis 
mellifera) and N. ceranae was isolated from the Asian honey bee (Apis cerana) in China. Both 
species of Nosema may be cross-infective on bees, but differ in pathogenity (8). It is considered 
that Nosema ceranae is more pathogen than Nosema apis, affecting the honey bees colonies from 
Europe (9, 10). It is noted, however, that in some geographical areas, Nosema apis is replaced by 
N. ceranae (11). 
From past and until present day, the apiculture products were not considered responsible 
for pathological diseases in humans, for this reason being always recommended as energy 
supplements in most of the diseases, having no contraindications. 
This research paper is presenting for the first time in Romania, a case of infection in a 
human patient with spores from Nosema apis species, due to consumption of contaminated honey 
bee products, with digestive, neurologic and general syndromes, similarly to the ones described in 
honey bees. The identification of the aetiology for the chronical enteric syndrome in a beekeeper 
(apiarist) by coproscopic examination and microscopic analyse of the apiculture products ingested 
by the apiarist. 
 
Material and methods 
The analyses were performed in the Parasitology and Parasitic Disease Clinic of the 
Faculty of Veterinary Medicine, Iasi. The examined material was represented by five faecal 
samples harvested from an apiarist, aged 32. The faecal samples were harvested during five 
subsequent days in sterile tubes and coproscopic analyses were performed using Willis flotation 
qualitative method and Mc. Master quantitative method, the degree of infection being determined 
in correlation with the number of parasitic elements per gram faeces (OPG). 
There were also harvested five bee bread samples, from which the infected beekeeper was 
ingesting daily as vitamin-mineral supplement, for a year time period. The bee bread was analysed 
by direct examination on smear, Willis qualitative method and Mc. Master quantitative method. 
Examination and microphotography were performed using Leica DM 750 optical microscope, 
Leica ICC 550 Camera and Leica Application Suite (LAS), version 4.2, for image retrieval. The 
epidemiological, clinical and laboratory data were analysed. 
 
Results 
The epidemiological data shows that the infected apiarist had, beside the bee colonies, 
livestock (horses, cows, pigs, sheep, chickens etc.), fact that leads to both physical exhausting but 
also permanent and direct contact with animal faeces during the mechanical cleaning inside farm. 
In the rural areas, the beekeepers are usually and constantly consuming the obtained bee products 
knowing that they are an energy source and help improving their health status. 
The consumption of bee bread was made deliberately, as a supplement to the daily diet 
with an assimilated product, as a beneficial product for the organism, without considering the 
hazard for infection. The infection of the apiarist was produced by daily, oral ingestion of the bee 
bread from contaminated hives of the Nosema apis infected bee colonies, for a year time period. 
The infected apiarist presented chronic digestive syndrome, characterised by progressively 
diminished appetite to anorexia, advanced state of weakness, severe antibiotic-resistant diarrhoea, 
dehydration, diminished working ability and oscillating neurological disorders from apathy and 
prostration, equilibrium disorders to aggressive and delusional seizures. The macroscopic 
examination of the faecal samples emphasized the cause of diarrhoea, the liquid consistency, 




The microscopic exam underlined the presence of small formations, oval or spherical 
shaped or even clover-like structures in all faeces samples (Fig. 1). 
 
Fig. 1. Oval, spherical shapes, or with clover aspect identified in faecal 
samples from the infected apiarist, 200x 
 
The microscopic examination of the bee bread samples from the bee hives underlined the 
presence of similar formations to the ones identified inside the faecal samples (Fig. 2), thus 
indicating the source of infection of the apiarist. 
 
Fig. 2. Oval, spherical shapes, or with clover aspect identified 
in bee bread samples, 200x 
 





The identified spores are oval-shaped, incolor, refringent, shiny corpuscles with 
dimensions of 3,5-4,6-x 2-2,4 µm with a kitinous wall, a polar capsule, and a long tubular filament 
which is coiled round the inside wall. The study of the morphological features of the identified 
spores both from faecal human samples (Fig. 3) and from bee bread samples (Fig. 4), confirms the 
identification of Nosema apis species, compared with the data from scientific literature (2, 12). 
 
Fig. 4 Spores of Nosema apis identified in bee bread samples. Detail-400x 
 
The quantitative determination of the Nosema apis spores from the faecal samples 
underlined a high density with a value of 20.000 OPG. The quantitative determination of the 
Nosema apis spores from bee bread underlined a high density with a value of 25.000 OPG. 
 
Discussion 
Nosema apis is an unicellular parasite, localated intracellulary, that multiplies inside the 
intestinal wall of the bee (Apis mellifera), interfering in digestion and food assimilation. It presents 
two forms: a vegetative and a sporulated form. The vegetative form is multiplying inside the cells 
of the intestinal epithelium of bee, where, by traumatic, mechanical, irritant and toxic action 
induces nosemosis. The sporulated form with a reduced metabolism that may be identified usually 
after the bees death or after environment elimination represents the environmental resistance form. 
The spore germinates when it reaches the middle intestine of bees, following the normal biological 
cycle stages (13). 
The spores are very resistant to the environmental factors. Suspended inside water or 
honey, the spores are inactivated at temperatures of 50° C after 15 minutes; at room temperature 
(22-24°C) they resist for 2 months, and at refrigerating temperature (4° C) they resist for 3 weeks. 
In dried cadavers, the spores are conserved for a year, inside the dried faeces they resist for 2 years, 
inside honey approximately 258 days and inside beehive between 3 months and 2 years. The solar 
rays inactivate the spores from dry environment after 15-32 hours and from wet environment after 
37-51 hours (12). 
The nosemosis is a frequently encountered invasive disease of adult bees, usually 
associated with chronical evolution, but also acute, with severe manifestations. It starts more 
frequently at the end of the winter and beginning of spring, producing the death inside the bee 
colonies. The rough conditions during winter predispose it, together with existence of weak 
colonies, less harvest of nectar and pollen, humidity, bad weather conditions etc. It is characterised 
by diarrhoea syndrome, clinically expressed by lost appetite, abdominal meteorism, liquid 
diarrhoea, whitish faeces, associated with neurologic syndrome expressed by vertigine, 




There are more genus and species of Microsporidia that infect animals and humans 
respectively, Encephalitozoon, Enterocytozoon, Nosema, Pleistophora, Septata genera. In fur 
animals (rabbits, fur animals, blue foxes, silver foxes), microsporidia from Encephalitozoon genus 
affects the endothelial cells of the blood vessels invading blood and being disseminated in entire 
organism, with clinical fatal evolution and mortality to 50% of cases (15, 16). 
Microsporidiosis have a zoonotic character and the transmission of microsporidies is 
mediated by biotic (invertebrates, domestic animals, wild animals, etc.) and abiotics factors 
(climate factors, food, water, precarious hygiene, working utensils, etc.), contributing to parasitic 
pollution of the environment (17). 
The following species are known to parasite exclusively humans: Enterocitozoon bieneusi 
responsible for 90% of human microsporidiosis (18, 19), Encephalitozoon hellem, 
Encephalitozoon intestinalis, Encephalitozoon cuniculi and Nosema corneum isolated from 
immunocompromised human patients or HIV patients (15, 20). Microsporidiosis is a significant 
cause of persistent diarrhea, gastrointestinal illness, and weight loss especially for children, 
immunosuppressed individuals and persons with AIDS (21). 
Recently, Carhan and col. (2015) (22) have reported the first case of Encephalitozoon 
cuniculli infestation in an animal keeper, in Turkey, while spores have been identified in the urine. 
In the scientific literature, there are no information regarding the risk of human infection with 
spores from Nosema apis species followed by illness. 
Nosema apis spores, that are present in the feces of the apiarist in such high intensity (OPG: 
20000), could be explained either by the adaptation of the parasite and development of the 
biological cycle in the intestinal mucosa epithelium, or by the passage and storage of the spores 
resulting from the daily consumption of contaminated bee bread. If the biological cycle has taken 
place, the gastric juice has released the vegetative form, the sporozoite, which has penetrated into 
the enterocytes by stadially transforming into trophosoid, pansporoblast, sporoblasts and spores (in 
3-4 days, in bees). Clinical manifestations are triggered by the aggression of the parasitic stages on 
the intestinal mucosa epithelium and the absorption of neurotropic toxins. If the spores passively 
passed through the stomach and intestine without interfering with the digestive medium, it would 
probably lack clinical manifestations. 
The adaptation of the parasite from the enterocytes of the middle intestine of bees to the 
ones of small intestine of human with parasitic stages development finalised in spores inside feces, 
is the possible explanation of the chronical pathological status of the infected patient and all the 
clinical signs. 
The possible passage of the parasite to humans and development of a severe pathological 
status, similarly to the one in bees, suggests a possible chapter in human parasitic pathology. It 
seems that the beekeeper, physically exhausted and immunocompromised represented a good 
substrate for the biological cycle of the parasite that is specific to the bees, in the enterocytes of the 
small intestine mucosa. 
Taking into consideration all the above it becomes very important the control and 
examination activity of all beekeeping products, regarding the risk of nosemosis. The active 
medical veterinary activity will succeed to isolate the occurance of nosemosis with serious 
consequences for reducing bee collectives but also the pathological status induced on persons who 
ingest beekeeping products contaminated with spores from Nosema apis. 
 
Conclusion 
This study has as objective to trigger an alarm on the first reported case in Romania, on 




that were not previously controlled from hygienic-sanitary point of view and without any 
parasitological examination. 
The development of the vegetative forms of Nosema apis in the intestinal mucosa of the 
human patient, causing the digestive and neurologic syndromes and appearance of the sporulated 
forms inside the faeces, suggest a possible explanation of the adaptation of the Nosema apis species 
to invade the enterocytes from the small intestine mucosa in humans. 
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